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into the latter till the pressure is the same in both. Both vessels were immersed in water, and after the operation the temperature of the water remains the same as before. Joule says that no mechanical effect has been developed outside of the vessels during the operation, and that therefore the heat remains unchanged. But in reality mechanical effect was developed outside*, as the two vessels became of different temperatures. Some of his views have a slight tendency to unsettle one's mind as to the accuracy of Clapeyron's principles. If some of the heat can absolutely be turned into mechanical effect, Clapeyron may be wrong. I think, however, that before coming to a conclusion, we would need to define more accurately what we mean by a certain quantity of heat as applied to two. bodies at different temperatures. Perhaps Joule would say that if a hot pound of water lose a degree of heat to a cold one, the cold one may receive a greater absolute amount of heat than that lost by the hot one; the increase being due to the mechanical effect which might have been produced during the fall of the heat from the high temperature to the low one.
I am your very affectionate brother,
JAMES THOMSON."
" EDENBARNKT, BY DUNTOCHMR, DUMBARTONSHIKK. July 29, 1847.
MY DEAR WILLIAM,
I got your letter to-day and I am glad to find that you have seen the gentlemen to whom I sent yon introductions. The only thing in regard to Poncelet's wheel which gave me any uneasiness was the expression you used that .'The water is introduced by a number of apparently tangential passages and the centrifugal force is overcome by fluid pressure/ Now arc you sure the cent, force is overcome by fluid pressure transmitted directly from the stationary part of the apparatus ? In other words, does the water in passing through the orifices of the tangential passages attain the velocity due to the whole fall; or only to half the Jail as in mine ? From the form of the vanes you drew, as well as from its being thought desirable to make the •vanes double with an empty space between the two parts, I think that the water must attain the velocity due to the whole fall3 or nearly so, as is the case in Poncelet's wheel of which I have seen published accounts. I have often thought myself, that in that wheel, and in the turbine of Fourneyron, it would be advantageous
* [Joule meant of course mechanical work. This passage illustrates the early difficulty in distinguishing the varying mechanical availability of heat from the steady conservation of its amount.]